Detection of new radiation-induced DNA lesions by liquid chromatography coupled to tandem mass spectrometry.
High-performance liquid chromatography coupled to electrospray ionization tandem mass spectrometry (HPLC/ESI-MS/MS) has been used to search for the formation of as yet unidentified radiation-induced DNA lesions. For that purpose, the characteristic fragmentation of most of 2'-deoxyribonucleosides that corresponds to the loss of the 2-deoxyribose moiety (loss of 116 mass units) has been utilized to specifically detect modified nucleosides. Aerated aqueous solutions of DNA were exposed to ionizing radiation, and subsequently DNA was digested to nucleosides with a cocktail of endo- and exonucleases. HPLC/ESI-MS/MS analysis of the resulting 2'-deoxyribonucleoside mixture allowed us to detect four novel DNA modifications. In a subsequent step, the sensitivity of the tandem mass spectrometer was used to search for the formation of the newly detected lesions in the DNA of gamma-irradiated cells. Thus, one of the four newly detected lesions was found to be significantly generated in cellular DNA upon exposure to ionizing radiation. In addition, the latter lesion was also shown to be present in untreated cells, indicating that the modified nucleoside could be formed endogenously.